Firms often cite financing constraints as one of their primary obstacles to investment. Global capital flows, by bringing in scarce capital, may ease host-country firms' financing constraints. However, if incoming foreign investors borrow heavily from domestic basnks, direct foreign investment (DFI) may exacerbate financing constraints by crowding host country firms out of domestic capital markets.
Introduction
Firms in developing countries typically cite financing constraints as one of their primary obstacles to investment. Some argue that countries should eliminate restrictions on international transactions and encourage incoming capital flows, especially direct foreign investment (DFI). DFI may ease these firms' financing constraints by bringing in scarce capital. This is one reason why policy makers in developing countries have eased restrictions on inward DFI and in many instances provide special incentives for DFI. Yet if foreign firms borrow heavily from local banks, they may exacerbate domestic firms' financing constraints by crowding them out of domestic capital markets.
Foreign investors may borrow on domestic capital markets for a variety of reasons, including as a hedging device against exchange rate fluctuations or in response to artificially low domestic interest rates. 1 Yet most observers assume that DFI is accompanied by significant capital inflows. 2 There 1 Sometimes they borrow domestically as a hedging device against foreign currency debt; other times, they borrow domestically if local interest rates are low. In many developing countries, interest rates have historically been set at artificially low levels, leading to credit rationing in cases where the interest rate is set below the market clearing level. has been almost no previous research examining the impact of DFI on host-country firms' financing constraints.
One reason for the limited empirical evidence is the difficulty in obtaining detailed firm-level data across countries. In this paper, we combine a firm-level panel data from Worldscope with crosscountry time-series data on restrictions on international transactions and capital flows to test whether different measures of global flows are associated with a reduction in firm-level financing constraints.
First, we show that one type of capital inflow-DFI--is associated with a reduction in financing constraints. Second, we test whether restrictions on capital movement affect firms' financing constraints. Our results suggest that one type of capital control-restrictions on capital account transactions-negatively affects firms' financing constraints. The results are robust to the inclusion of other factors that could affect the firm's financing constraints--such as availability of domestic credit, business cycle effects, the country's level of GNP per capita, and the level of financial development.
Our results suggest that one type of capital inflow-DFI--plays a beneficial role and improves on capital allocation by diminishing the firm's financing constraints. 3 Our work is related to the large body of literature on capital market imperfections and firm investment; an excellent survey of this literature is in Hubbard (1998) . A number of papers have used 2 For example, Stiglitz in an address to the Chicago Council on Foreign Relations (1998) argues that there is broad agreement about the fact that direct foreign investment brings additional capital. Feldstein (2000) argues that this is not necessarily the case. Helleiner (1989) in a survey for the Handbook of Development Economics suggests that it is unlikely that much new equity capital will result from expanded DFI flows. 3 Our results are in contrast to Harrison and McMillan (2001) who find that financing constraints of firms in Cote d'Ivoire were exacerbated by the entrance of foreign firms, which borrowed heavily on domestic credit market and crowded out the local firms. However, this paper only includes two low-income countries, India and Pakistan, and it does not include any countries from Sub-Saharan Africa. This may be important because we would expect the domestic firms in the very the Euler equation methodology to estimate the effect of financing constraints on investment, with most studies concentrating on firms in developed countries. 4 Surveys suggest that financing constraints are an even more important deterrent to investment in developing countries. 5 Theoretically, capital market imperfections are likely to be more severe in these countries, which will result in stronger financing constraints due to unavailability of external financing. 6 Most empirical evidence of financing constraints in developing countries comes from studies on individual countries, which are difficult to generalize. 7 Research that links the level of financial development to financing constraints across countries includes; Demirguc-Kunt and Maksimovic (1998) , Rajan and Zingales (1998), and Love (2001) . Dimirguc-Kunt (1998) finds that firms grow faster than they could have using only internally generated funds in more financially developed countries. Rajan and Zingales (1998) demonstrate that industries that require more external finance grow faster in more developed capital markets; and Love (2001) shows that firm's investment is less sensitive to the availability of internal funds in more financially developed countries. Recent evidence also links financial market liberalization to investment and financing constraints across countries. For example, Laeven (2002) , finds that financial liberalization reduces firms financing constraints, especially for small firms. Galindo, Schiantarelli and Weiss (2001) find that financial reform has led poorest countries to be the most credit-constrained and at the same time it is likely that governments in the poorest countries implement policies to help ease these constraints such as interest rate controls. 4 See for example, Whited (1992) , Hubbard and Kashyap (1992) , Hubbard, Kashyap and Whited (1995) , and Calomiris and Hubbard (1995) for work on US firms, Bond and Meghir (1994) for the UK firms, and Bond et al. (1996) for comparison of four developed countries: Belgium, France, Germany and the UK. 5 For example, in a recent survey of executives in 20 African countries, financing constraints were cited as a major obstacle to business expansion, see Africa Competitiveness Report (1998) . However, these surveys could overestimate the degree of constraints because they are typically administered by institutions in a position to make loans, such as the World Bank. 6 See for example, Aghion et al. (1999) and Banerjee and Newman (1994). to an increase in the efficiency with which investment funds are allocated. Bekaert and Harvey (2001) and Henry (2000) find that the cost of equity capital decreases significantly after financial liberalizations. In addition, Bekaert, Harvey and Lundblad (2001) find that equity market liberalizations increase real economic growth by approximately 1% per year. Yet none of these studies examines the impact of restrictions on international transactions or capital flows on firm-level financing constraints. Since domestic financing is highly constrained in many developing countries, this is an extremely important and overlooked issue. This paper seeks to fill this gap.
To test whether capital inflows affect firm-level financing constraints we use augmented investment Euler equations. We modify the investment model by introducing a constraint on external financing, which generates a shadow cost of external funds. This provides a theoretical justification for our measure of financing constraints. In the absence of financing constraints, investment should respond only to investment growth opportunities, which we control for with a measure of the marginal product of capital. Therefore, the availability of internal funds should not affect current investment. We interpret the sensitivity of investment to the availability of internal funds (measured by the stock of liquid assets) as a proxy for the degree of financing constraints. We find that firms in countries with greater DFI inflows have less investment-cash sensitivity, after controlling for other factors. 8 We also test for the impact of restrictions on international transactions on firm-level financing constraints. Lewis (1997) explores the relationship between income and consumption growth, using aggregate data in a cross-country framework. Using an Euler equation for consumption, she argues that the relationship between domestic income and consumption should be weak if individuals are not credit constrained. In particular, she shows that individuals are more credit constrained in countries with restrictions on international transactions. Our framework tests for the impact of restrictions on international transactions on firms (as opposed to individuals). Our results for firms support her results for individuals. Firms are more financially constrained in countries that impose controls on capital account transactions. Unlike Lewis (1997) , however, we find that other types of controls-such as import surcharges or surrender requirements for exporters--have no impact on individual firm's financing constraints.
We also focus on which types of firms are most likely to benefit from capital inflows.
Although we are unable to directly identify which firms receive DFI, we address this question by splitting the sample into firms with foreign assets abroad (multinationals) and domestic enterprises with no foreign assets. We find that multinational firms, which are more likely to have access to international capital markets, are not financially constrained and are not affected by the level of DFI.
We also examine whether our results vary across different countries. We show that DFI only eases firm-level financing constraints in non-G7 countries. This is not surprising. We would expect DFI to have the largest effects in countries where credit market imperfections are most important, which are likely to be countries outside the G7. 7 The remainder of this paper is organized as follows. Section 2 outlines the general approach used for testing for financing constraints and the impact of DFI. Section 3 describes the data. Section 4 presents results of the estimation of the basic model, focusing on DFI inflows, and does robustness checks. Section 5 examines the impact of restrictions on international transactions on credit constraints and Section 6 presents extensions and Section 7 concludes.
Testing for Financing constraints and the Impact of Global Flows: The Framework
Numerous studies have used the Q-theory of investment to study financing constraints (see, for example, Hubbard, Fazzari and Peterson (1998)). Although the Q-theory and Euler model of investment come from the same optimization problem (the two models are just different ways to rearrange the first order conditions), the assumptions required to estimate the Q-model are stronger then those required to estimate the Euler equation model. The main difficulty with implementing the Q-theory is finding a proxy for the unobservable marginal q. Average q is equal to marginal q under perfect competition and linear homogeneity in technology (see Hayashi (1982) ). However, even if these conditions are met, imperfections in capital markets will cause the divergence between stock market valuations and the true manager's valuation of the marginal return on capital. The assumption of perfect capital markets is the most problematic in our cross-country study as our countries are significantly different in their levels of financial development (and therefore the degree of market imperfections). In addition, numerous recent papers highlight additional problems with the Qmethodology such as severe measurement error and identification problems ( see Kaplan and Zingales (2000) , Erikson and Whited(2000) , Bond and Cummins (2001) and Gomes (2001)).
Therefore we choose to use the Euler equation methodology.
The Optimization Problem
A dynamic model of firm value optimization is reproduced in this section. This model is similar to models estimated in previous studies (see references in footnote 4) and follows closely the specification in Gilchrist and Himmelberg (1998). 9 In this model shareholders (or managers) maximize the present value of the firm, which is equal to the expected discounted value of dividends subject to the capital accumulation and external financing constraints. The firm value is given by:
Here D t is the dividend paid to shareholders and is given by the "sources equal uses" constraint (1.b); ß t+s-1 is a discount factor from the period t+s to period t. In the capital accumulation constraint (1.c), K t is the beginning of the period capital stock; I t is the investment expenditure and δ is the 9 The resulting Euler equation for investment (given in (2) below) is identical to the Euler equation for investment in Gilchrist and Himmelberg (1998) . However, we estimate this Euler equation directly instead of implementing the VAR methodology of Gilchrist and Himmelberg. Our model does not include the possibility of debt financing. Formally including debt into the problem results in a separate Euler equation for debt. However, the Euler equation for investment, which is the focus of our paper, is not affected by adding debt into the model, and so we ignore debt financing for the sake of simplicity. depreciation rate. 10 The restricted profit function (i.e. it is already maximized with respect to variable costs) is denoted by Π(K t , ξ t ), where ξ t is a productivity shock. The adjustment cost of investment is given by the function C(I t , K t ), and is assumed to result in a loss of a portion of investment. The financial frictions are introduced via a non-negativity constraint on dividends (1.d), and the multiplier on this constraint is denoted λ t in the discussion below. This multiplier is interpreted as a shadow cost associated with raising new equity, which implies that external (equity) financing is costly and this extra cost is due to information or contracting costs. 11 This shadow cost is used in defining financing constraints, which are discussed below.
2.2
The Euler Equation
The first-order conditions to the above maximization problem are rearranged to obtain the following Euler equation:
Here, (∂C/∂I) is the marginal adjustment cost of investment, (∂Π/∂K) is the marginal profit of capital, i.e. the contribution of an extra unit of capital to the firm's profits, further referred as MPK. Ignoring Θ t , the intuition behind this Euler equation is that the marginal cost of investing today on the left hand 10 We ignore the price of investment, which is replaced by fixed and time effects in the estimation. We also ignore tax considerations due to data constraints. 11 Several influential papers addressed the sources of information-or contracting-related frictions in detail (for example, Jensen and Meckling (1976), Myers and Majluf (1984) , Hart (1995) and others). Here, these frictions are exogenous to the firm and are represented by the shadow value of external finance. Another possible way to introduce financial frictions is side (given by the adjustment cost and the price of investment goods, normalized to one) is equal to the discounted marginal cost of postponing investment until tomorrow, on the right hand side. The latter is equal to the sum of the foregone marginal benefit of an extra unit in capital, given by MPK, plus the adjustment cost and price of investment tomorrow (again normalized to one).
To arrive at the empirical model, one must identify empirical measures for financing constraints and MPK, specify a functional form for adjustment costs, linearize the Euler equation and eliminate the expectation operator. These issues are addressed in the subsections below.
Financing Constraints
At the heart of the financing constraints theory is the factor Θ t, which is the relative shadow cost of external finance in periods t and t+1. If the shadow cost of external funds is higher in period t than it is expected to be in period t+1 (i.e. λ t >λ t+1 ), then Θ t <1 and it acts as an additional discount factor which makes current period funds more expensive to use than the next period funds and therefore induces the firm to postpone or reduce its investment. In this case we say that the firm is "financially constrained," and Θ t is the (degree of) financing constraints. 12 With perfect capital markets λ t =λ t+1 =0 for all t and hence Θ t =1 and the firm is never constrained. With capital-market imperfections, λ t depends on a vector of state variables, including the productivity shock ξ t . Therefore, λ t is time-varying and could be identified with some observable firm characteristics.
by exogenously limiting the amount of debt that the firm can raise at any point in time, as in Whited (1992) . This will create a shadow value of debt, which has the same effect in the investment equation as the shadow value of equity.
Several observable characteristics of the firm's financial health have been used as proxies for financing constraints. The most commonly used variable is cash flow. The problem with cash flow is that it is closely related to operating profits and therefore also to MPK and will measure investment opportunities rather than, or in addition to, measuring the availability of internal funds. 13
As an alternative measure of internal funds, we use the stock of liquid assets, specifically the stock of cash and marketable securities scaled by total assets (hereafter referred to as cash stock). 14 The cash stock has an intuitive interpretation as "cash on hand" that firms can use for investment if the opportunity presents itself. One theoretical justification for the cash stock measure appears in the Myers and Majluf (1984) model, where the amount of cash holdings, which the authors call "financial slack," has a direct effect on investment in the presence of asymmetric information. This slack allows firms to undertake positive NPV projects, which they would pass up if they did not have any internal funds. This implies that if external financing is costly, there will be a positive relationship between investment and cash stock. This is the relationship explored in this paper.
Unlike the cash flow measure, the cash stock proxies for future growth opportunities only in the presence of financing constraints. Since holding cash is costly to firms (because it diverts resources from productive use and offers zero return), firms will accumulate cash stock only if they 12 If, on the other side, Θ t >1, the firm expects to be more constrained tomorrow (time t+1) than it is today and at time t its investment will be unconstrained. In this case the firm is more likely to invest at time t, since the discount factor β is increased by the amount Θ t (i.e. the interest rate is lowered). 13 See for example Gilchrist and Himmelberg (1998) and Hubbard (1998) for a discussion.
14 Similar measures of financing constraints have been used before: Calomiris, Himmelberg and Wachtel (1995) used financial working capital and Gilchrist and Himmelberg (1998) used cash equivalents. Alternatively, Whited (1992) used debt to assets and interest coverage as proxies for financing constraints.
expect to be financially constrained in the future. Evidence consistent with this hypothesis is presented in Opler et al. (1999) , among others. 15 We measure financing constraints by the sensitivity of investment to cash stock. We argue that the larger this sensitivity, the more constrained the firm is because it has to rely on its internal funds to finance its investment. The primary goal of this paper is to determine whether capital inflows (in particular, DFI) or restrictions on international transactions have an impact on firm-level financing constraints. This will be reflected in the effect of capital inflows or controls on the investment-cash sensitivity. For example, to test the hypothesis that financial constraints are affected by DFI, we allow the investment-cash sensitivity to depend on the country-year inflows of DFI, and hence our proxy for financing constraints is given by:
Here a 0i is a firm-specific level of financing constraints (which enters into the fixed effects) and
Cash it-1 is the cash stock scaled by the total assets. 16 The focus of our paper is on the interaction of DFI and Cash, i.e. coefficient a 2. A negative sign suggests that direct foreign investment reduces the sensitivity of investment to the availability of internal funds (i.e. financing constraints) and a positive sign would be an indication of "crowding out".
15 Kim et al. (1998) and Calomiris, Himmelberg and Wachtel (1995) also find that firms with lower costs of external finance maintain lower levels of financial working capital. Despite the growing empirical evidence on the "precautionary savings" by financially constrained firms, this hypothesis still remains controversial, see for example Kaplan and Zingales (1997) ; their view is disputed in Fazzari, Hubbard and Petersen (2000). 16 We assume that the firm makes its decision for period t investment at the beginning of that year (or, equivalently, the end of previous year). Therefore the appropriate timing of the cash stock is t-1, because the investment decision depends on how much cash a firm has before starting the investment.
Measuring MPK, Adjustment cost and Linearization
To formulate the empirical model we define the proxies for the MPK and adjustment costs. We use a measure of MPK that is derived from profit maximization under the assumption of the Cobb-Douglas production function, given by
where (S/K) is a sales to capital ratio, α k is the capital share in the production function and μ is a markup. We prefer to use the sales-based measure because it is less correlated with cash flow than the alternative operating profits measure. 17 We assume a quadratic adjustment cost function, which results in a linear marginal adjustment cost of investment:
This adjustment cost function is slightly more general than the one used in the traditional models because it includes the lagged investment to capital ratio with an additional parameter g which is added to capture strong persistence in investment to capital ratios present in the data. 18 To simplify the estimation and interpretation of the coefficients, we linearize the product of β t , Θ t and the marginal benefit of investment (expression in curly brackets in (2), here denoted as {.} t ) using a first-order Taylor approximation around the means given by (ignoring constant terms):
where γ is the unconditional mean of the expression in curly brackets, and b is the average discount factor. 19
Finally, we assume rational expectations, which allows us to replace expectations with realized values plus an expectation error e it , which is orthogonal to any information available at the time when the investment decision is made.
Empirical Model and Estimation
We substitute (3), (4) and (5) into Euler equation (2) use linearization in (6) and replace the expectation with the realization plus an error term to obtain the empirical model:
Here, f i denotes fixed effects, which capture firm-specific parameters for adjustment cost ν i , MPK, and for financing constraints a 0i . 20 We focus on the coefficient β 5 , the interaction of the level of cash 19 Since Θ t could be above or below one we assume that its mean is equal to one. 20 In addition, fixed effects capture the omitted terms that contain prices of investment goods and the conditional covariance of financing constraints and marginal benefit of investment are replaced by the combination of time and fixed effects. Third, the fixed effects capture a sample selection bias if the firms included in the sample have different stock (a firm-level variable) with the level of DFI inflows, other inflows or restrictions on international transactions (all are country-level variables). If DFI reduces firms' financing constraints, this coefficient should be negative, which implies that the total sensitivity of investment to cash stock (given by the sum of β 4 +β 5 DFI ) is reduced with DFI inflows. The coefficient β 4 measures the sensitivity of investment to cash stock in an average country-year. With zero DFI inflows, it is expected to be positive.
We use the same framework to test for the effect of restrictions on international transactions by replacing the DFI measure in (7) with measures of restrictions on international transactions. We also add additional interactions of the cash stock with the control variables of interest (such as financial development, GDP growth, GNP per capita, and M2) to the model in (7) to test if the DFI effect (on the cash coefficient) is robust to controlling for other potential effects on financing constraints.
The first issue in estimating this model concerns the presence of fixed effects. The fixed effects are correlated with the regressors because the model contains lags and leads of the dependent variable, therefore they need to be removed before the estimation. Because the regressors are not strictly exogenous (as discussed above), the commonly used mean-differencing procedure will result in biased estimates. To remove fixed effects we use a forward mean-differencing transformation, which removes only the forward mean, i.e. the mean of all the future observations available for each firm-year. This transformation is otherwise known as orthogonal deviations or the Helmert transformation and is described in Arellano and Bover (1995) and Bond and Meghir (1994) . Unlike investment policy than the rest. In some robustness checks we also experimented with including country-time dummies (and dropping FDI in levels) and obtained similar results. the first-differencing, the forward mean-differencing preserves the error structure and therefore does not require any correction for the serial correlation in the error terms. We use heteroskedasticity robust estimates of the standard errors, which are "clustered" by the firm (i.e. do not require an assumption of the independence of errors within the firm).
As discussed above, the expectation error e it is orthogonal to the information available at the time when the investment decision is made. We assume that the investment decision for year t is made at the beginning of that year (which is equivalent to end of year t-1). Therefore, the information available at the time of decision is dated t-1 since year t information does not arrive until the end of year t. Then, the orthogonality conditions for this model are given by E[e it |x it-s ]=0 for s≥1, which is equivalent to the assumption that the regressors are predetermined, rather then strictly exogenous. 21 After the forward mean-differencing, the transformed errors are still orthogonal to the untransformed original variables dated t-s, where s≥1. Therefore, we use the GMM procedure, implemented as IV (instrumental variables), with t-1 and t-2 lags of instruments. 22 The instruments are all the variables in the regression, plus cash flow, cost of goods sold, and the interactions of cash, sales and investment with DFI and other variables of interest (see Table A2 for variable definitions).
Our instruments include lagged DFI, and we also allow for the endogeneity of current DFI. This is important if current flows and current investment are simultaneously determined.
Data
All firm level data come from the Worldscope database, which contains data on large publicly traded firms in which there is an investor interest. The firm data are available for 40 countries and cover over 7000 firms for the years 1988-1998 (however, the years before 1991 and the year 1998 have fewer observations). Details are given in Appendix 1. The coverage within countries varies widely from as little as 1% of all listed domestic firms included (for India) to as many as 82% (for Sweden), as calculated by La Porta, Lopez-de-Silanes, Shleifer, and Vishny (1997). The number of firms in each country varies widely across the countries, and the less developed countries are under-represented. This creates a problem with pooled cross-country estimation as over-represented countries may influence the coefficients in a non-systematic way. To correct for this problem we rerun all main results including only the150 largest firms in each country. 23 In addition we also employ a weighting procedure with each observation assigned a weight inversely proportional to the number of observations available for that country. This weighting is used as an alternative way to balance the sample and it produces similar results. 22 Using GMM with efficient weighting matrix instead of identity weighting matrix (which is equivalent to an IV procedure) produces similar results. However, the advantage of IV procedure is in allowing the "cluster" option for calculation of the standard errors, which controls for the free-form heteroskedasticity on the firm level. 23 We rank companies by their relative size of PPENT (fixed capital) in each year for each country (using total assets in US dollars produces similar results). This procedure creates firm ranks that are different for each year. We use these ranks and in addition we use the ranks that are averaged across all years for each firm, which creates an average firm rank that does not change from year to year. Both ranks produce similar results. We also experimented with different cutoff points, such as 50, 100, 200 or 300 firms and all the sub-samples produced results equivalent to the ones reported.
The main firm-level variables are investment and sales, scaled by the beginning of the period capital, 24 and cash stock, which is the stock of cash plus marketable securities scaled by total assets.
Variable definitions are given in Table A2 . We supplement the firm-level data with country-level data on capital inflows, including portfolio investment, private capital flows, and direct foreign investment. The capital flow data are taken from the IFS publication Balance of Payments Statistics.
Our main capital flow variable is inflows of DFI, which we scale by aggregate gross domestic investment (GDI) and alternatively by GDP. In addition we look at net DFI, defined as inflows minus outflows; portfolio investment (both inflows and net flows); and "other" flows. Other flows consist mainly of commercial bank loans but also include any other private flows which are neither portfolio investment or DFI. Our data on restrictions on international transactions are described in section 5.
For robustness checks we add the growth rate in real GDP, real GNP per capita, the stock of liquid liabilities scaled by GDP (M2) and credit to private sector by deposit money banks and non-financial institutions; all supplementary data come from IFS. As an additional robustness check we add a country-level measure of financial development, constructed using indicators developed by Demirguc-Kunt and Levine (1996) . This measure combines five indicators of financial development: market capitalization over GDP (i.e. the size of the stock market), total value traded over GDP, total value traded over market capitalization, the ratio of liquid liabilities to GDP and the credit going to the private sector over GDP. Each indicator is standardized to have mean zero and variance one, after which the indicators are averaged to produce a standardized index with mean zero and variance one. 24 The model requires one to use the beginning of the period capital stock as a scaling factor for calculating adjustment costs and MPK. One alternative is to use lagged capital stock (i.e. period t-1 used as the beginning of the period t capital stock). However, this would not be appropriate if there are mergers, acquisitions, divestitures or other capital-changing events, which are hard to identify. We use the approximate value given by the ending period capital, minus investment and depreciation in that year, which is more robust to the capital-changing events, as discussed in Love (1999). Investments of less than ten percent are considered portfolio investment. Inflows other than DFI and portfolio include primarily bank loans (public and private). GNP per capita is in U. S. dollars in 1994 from the World Development Report, 1996. The remaining three variables are also from the IFS and are defined as follows:M2 is the stock of liquid liabilities of the financial system scaled by GDP, domestic credit is the ratio of credit allocated to the private sector by depository institutions scaled by GDP and GDP growth is the annual real growth rate of GDP.
The means in Table A .3 indicate that the countries with the highest amount of DFI in our sample are Singapore, New Zealand, Chile, and Belgium. Countries with the lowest amount of DFI are Japan and South Korea. These countries have traditionally been closed to direct investment.
More recent data would show an increase in direct investment in South Korea, but these data end in 1998. As a share of gross domestic investment, countries with the highest shares of portfolio investment are Belgium, the United Kingdom, and Venezuela. Table A Summing across all types of restrictions on international transactions, the evidence in Table   A .4 suggests that the most open countries are Canada, Hong Kong, the Netherlands, New Zealand, Singapore, the US, and the UK. The most closed economies are Pakistan and South Africa, followed by Columbia and India. These rankings correspond with anecdotal evidence concerning the openness of the current and capital account across our sample countries. Table A .5 reports correlation coefficients, p-values and number of observations for the relationship between DFI and restrictions on international transactions and the relationship between DFI and our macroeconomic indicators. As expected, the correlation between DFI and restrictions on international transactions is strongly negative and significant (-0.32). The two controls most correlated with DFI are restrictions on capital transactions and repatriation and surrender requirements for exports. The latter is not surprising as much of DFI goes to the export sector. The former directly affects DFI and so we would expect this measure to be negatively correlated with DFI, since a restriction on capital transactions could be a direct restriction on incoming or outgoing DFI. One must be cautious in assigning causality. Although restrictions on international transactions do affect DFI inflows, it is equally plausible that restrictions on international transactions are (negatively) correlated with income level and that income levels determine (among other things) DFI flows. However, in the lower panel of Table A .5, we see that DFI and our macroeconomic variables are not very strongly correlated. Although DFI is not correlated with GNP per capita or M2, it is strongly correlated with GDP growth. In addition, DFI is not significantly correlated with either a country's level of financial development (proxied by FD) or the magnitude of private credit.
Investment Equation Estimates
Table 1 reports the GMM results for equation 7. The basic specification is reported in column (1). Direct foreign investment (DFI) is scaled by gross domestic investment (GDI). This specification imposes no cut-offs on DFI and includes all firms with non-missing observations. The results indicate that on average, firms in the sample are credit-constrained. The coefficient on lagged cash stock is positive and statistically significant. As expected, the coefficients on lagged and future investment and the sales to capital ratio are also positive and significant. The coefficient on DFI alone is positive and significant, indicating a positive correlation between country-level DFI and firm-level investment.
The focus of this section is the coefficient on DFI*Cash. The coefficient is negative and statistically significant. This indicates that high levels of foreign investment are associated with a reduction in the financing constraints faced by firms. The coefficient on cash stock is equal to 0.13, which we interpret as investment-cash sensitivity in an average country in a year with zero DFI inflow. The distribution of DFI across country-years has mean of 0.09 and standard deviation of 0.08, therefore a one standard deviation increase in DFI inflows implies a 0.08 decrease in the cash sensitivity, that is a change from 0.13 to 0.05, almost a 60% decline in cash sensitivity. These numbers imply that DFI inflows have a large and economically significant influence on the investment-cash sensitivity, which we interpret as a reduction in the firm's financing constraints.
The remainder of this section is devoted to showing that this result is robust to a variety of alternative specifications. In column (2), we restrict the sample to the largest 150 firms in each country. Since most of the firms in the sample are from the largest countries, such as the United
States, this restriction is introduced to see if data for the United States is driving the results.
Restricting the sample to the largest 150 firms in each country has very little impact on the results.
The interaction between DFI and cash stock remains large and statistically significant. The only difference is that DFI no longer has an independent, statistically significant impact on investment.
Column (3) restricts the sample to all observations where country-level inward DFI is greater than zero and less than fifty percent of gross domestic investment (GDI). This allows us to exclude extreme country observations where DFI may account for the major share of domestic investment.
This only removes 12 enterprises from the sample. Excluding the extreme observations on DFI leads to even larger effects of DFI on financing constraints. Further restricting the sample to the largest 150 firms in each country has no significant impact (column (4)) on the results.
In columns (5) and (6), we scale DFI by gross domestic product (GDP) instead of gross domestic investment. Although the point estimates change due to the different scaling factor, the results are unaffected: firms in countries with high levels of DFI are less credit constrained. Column (7) further restricts the sample to observations where DFI values are not extreme, and also weights the observations. The weighted regression approach assigns a country-specific weight, which is equal to the inverse of the number of observations in each country. Countries with a lot of observations get a smaller weight and countries with fewer observations get a larger weight, so that the number of observations is equalized across all countries. We also experimented with country-year specific weights (ie each year in each country is assigned a weight proportional to the number of o bservations
in that year and country) and obtained similar results. Introducing weights does not affect the results. Table 2 redoes the specification reported in Table 1 , but includes a number of robustness checks. Direct foreign investment is likely to be correlated with a number of country-level measures of economic well-being, including GDP growth and the general level of financial development.
Another possibility is that foreign investment responds to domestic policies which expand the availability of domestic credit. In this case, the results could simply arise from omitted variable bias, where DFI proxies for the expansion of domestic credit.
The results in Table 2 indicate that this is not the case. If we add a variety of additional controls, the coefficient on DFI*cash stock is unaffected. The first two columns add the interaction of cash stock and financial development (FD). The FD index is equal to the sum of the (standardized)
indices of the stock market development, STKMKT, and financial intermediaries development, FININT, which come from Demirguc-Kunt and Levine (1996) (they refer to these indices as Index1
and Findex1 respectively). The STKMKT is the sum of three standardized measures: market capitalization over GDP (i.e. the size of the stock market), total value traded over GDP, and total value traded over market capitalization (two measures of liquidity of the market). The FININT is the sum of two standardized measures: the ratio of liquid liabilities (M3) to GDP (i.e. the overall size of the credit market) and the credit going to the private sector over GDP (the amount of credit th at is relevant to the firm's financing) 25 . Thus, the measure is a country-level measure, with no time variation. We add FD*cash to check whether DFI is essentially a proxy for financial development.
However, the inclusion of FD, which varies across countries but not over time, does not affect the coefficient on DFI*cash. As expected, in countries with more financially developed markets, firms appear to be less credit constrained.
In columns (3) through (6), we add the interaction of cash stock and GDP growth. Since foreign investment is attracted to fast-growing countries, DFI may simply be capturing the fact that fast-growing countries experience a reduction in financing constraints. The results in Table 2 indicate that GDP growth has no impact on financing constraints. Inclusion of GDP growth interacted with cash stock has no impact on the DFI*cash coefficient. However, one puzzling result is that GDP growth by itself is negatively associated with investment. In column (6), we show that the negative coefficient on GDP growth is driven by the presence of I(t+1). If we remove forward investment, then the coefficient on GDP growth becomes positive. 25 The original indicators were standardized to have mean of zero and standard deviation of one. Since my sample does not have all the countries included in the Demirguc-Kunt and Levine's sample, the In columns (7) through (10) we test whether DFI proxies for changes in the availability of domestic credit. Domestic credit is defined alternatively as M2 relative to GDP and the ratio of private credit to GDP. Although we find that an expansion in M2 eases the financing constraints of firms, as expected, inclusion of this variable does not affect the magnitude or significance of the coefficient on DFI*cash. The results in Table 2 suggest that the impact of foreign investment on domestic financing constraints is remarkably robust.
Testing for the Impact of Restrictions on International Transactions
If direct foreign investment inflows affect firm financing constraints in host countries, then restrictions on international transactions (including capital controls which inhibit inflows of DFI) are likely to exacerbate financing constraints. Table 3 presents Restrictions. The IMF assigns a value of 1 if the country has a control, and zero otherwise.
Historically, the IMF has collected information on five types of controls: (1) restrictions on capital account transactions (2) restrictions on current account transactions (3) surcharges on imports (4) requirements for advanced import deposits and (5) export taxes, in the form of repatriation and/or surrender requirements for export revenues. The first control includes any kind of restriction on the capital account, while the second restriction includes restrictions on trade in goods and services.
Restrictions on incoming DFI are most likely to be associated with the first type of control, which covers direct restrictions on inflows or outflows of foreign investment. Other controls, however, means are slightly different from zero (equal to -0.06 for FININT and 0.09 for STKMKT) could also have an indirect effect, by reducing the overall profitability of investment and thus discouraging foreign investment inflows. Table 3 reports the impact of each type of control on financing constraints separately. We focus on the coefficient on the interaction of each different type of restriction and cash stock, Restriction*Cash. As indicated in the table, the only type of restriction which has a significant impact on financing constraints is the restriction on payments for capital transactions. The coefficient is highly significant and positive, indicating that countries with restrictions on payments for capital transactions have more credit-constrained firms.
The second through sixth columns of Table 3 test for the impact of other types of foreign exchange or trade restrictions on financing constraints. None of the other types of restrictions affect firm financing constraints. However, there is a negative and statistically significant relationship between import surcharges and firm-level investment. Countries with higher import surcharges have lower investment, after controlling for other determinants of investment. This result confirms the findings of Levine and Renelt (1992) , who argue that trade restrictions operate through their impact on investment, rather than directly on technological change and growth. It is interesting to note that the only type of restriction which directly and negatively affects investment is import surcharges.
This suggests that openness to trade could be a critical factor in encouraging domestic investment. Table 4 suggest that our results on capital account restrictions are not driven by a negative correlation between capital account restrictions and M2 or GDP growth.
Extensions

Impact of DFI on financing constraints by country type
We would expect that the impact of foreign investment on host country financing constraints would vary with the level of development. In particular, we would expect that the impact of foreign investment would be smaller in countries where credit markets are well-developed and constraints on credit are less pervasive. Table 5 splits the sample into the G7 countries and other countries in the sample. The G7 countries include the United States, Britain, France, Italy, Germany, Japan, and
Canada.
The results show that the impact of foreign investment on firm financing constraints is driven by the non-G7 countries. DFI has a significant impact on financing constraints only in the non-G7 countries. Only in those countries is greater DFI associated with an easing of financing constraints. This is not surprising, since half the specifications for the G7 countries indicate that firms on average are not significantly credit constrained.
Which Firms benefit Most from the DFI inflows?
We would also like to be able to identify the mechanism through which foreign inflows affect domestic financing constraints. For example, are financing constraints eased because firms that were previously denied credit are able to substitute domestic credit with foreign equity inflows? Or do foreign inflows provide a signal to foreign banks operating in the country, triggering them to lend more to domestic enterprises? Although this is the subject of future research, we can answer a simpler question. In particular, we can separately estimate the impact of DFI inflows on firms with or without foreign assets. The Worldscope database allows us to identify which firms are multinationals, as defined as firms with at least 5 percent total assets owned abroad.
In Table 6 , we redo the basic specification, but we separate firms with foreign assets from other firms. In columns (1) and (2) we separate firms with foreign assets by defining multinationals as firms with at least 5 percent of total assets as foreign. In columns (3) and (4), we change the definition of a multinational to 10 percent foreign assets. The results are two-fold. First, the results indicate that firms with foreign assets are less likely to be credit-constrained. The point estimate on cash stock is small in magnitude and statistically insignificant for firms with foreign assets, but large in magnitude and significant for other firms. Only firms without foreign assets appear to be credit constrained in our sample.
Second, the results clearly show that the beneficial effects of DFI inflows are concentrated in non-multinational firms. The coefficient on DFI*cash is only significantly negative and significant for firms without foreign assets. The evidence suggests that the level of DFI in a particular economy does not affect firms with foreign assets, which are more likely to have access to international capital markets.
These results do not shed light on whether firms with FDI are more or less likely to receive the bulk of the benefits-in terms of relaxing financing constraints-from incoming FDI. This is because we cannot identify which firms have FDI: we can only identify which firms are multinationals (ie own foreign assets). Harrison and McMillan (2001) show that in the Ivory Coast, joint ventures receive all the benefits as far as relaxation of credit is concerned, and domestic firms which are not partially foreign owned are actually crowded out of domestic credit markets. However, the Ivory Coast is an unusual case. The results in Table 6 appear to indicate that domestic firms overall (whether joint ventures or otherwise) benefit from incoming FDI through a relaxation of financing constraints.
6.3
Responding to Kaplan and Zingales.(1997) Kaplan and Zingales (1997) argue that using investment-cash flow correlations to identify financing constraints is fundamentally flawed. One major part of their argument is based on an analysis of 49 low-dividend firms, identified by Fazzari, Hubbard, and Petersen (1988) as financially constrained. Kaplan and Zingales (1997) argue that these supposedly constrained firms, which exhibit high investment-cash flow correlations, are in fact not constrained at all. To measure constraints, they rely on a detailed analysis of individual firm balance sheets and a number of indicators of financial health, including cash flow, interest coverage, debt ratios and sales growth.
They argue that based on these accounting measures of financial health, the subset of firms identified by FHP as exhibiting high cash-flow investment correlations is not financially constrained.
In response to the Kaplan-Zingales critique, we calculate the same financial ratios that they use in their paper and regress these measures of (current period) financial health on lagged DFI, lagged growth in GDP per capita, lagged M2, lagged private credit, and a set of year dummies. The measures of financial health include two measures of investment, two measures of cash flow, debt, two measures of interest coverage, and sales growth. All variables were transformed into deviations from their firm-level means. The results in Table 7 are consistent with the earlier results using the Euler equation specification: firm-level measures of financial health improve with an influx in foreign investment. These results are unaffected by the inclusion of other variables that could be correlated with DFI, including GDP growth and measures of liquidity. In every case, the within regressions
show that an increase in DFI results in improved financial health for the firm. The coefficient on lagged DFI is the correct sign and statistically significant. Using an entirely different approach, and relying on financial ratios as an indicator of financial health, the results in Table 7 provide support for the Euler equation approach.
Conclusion
This We also explore whether the impact of DFI varies across the level of economic development.
Our results show that direct foreign investment only eases domestic financing constraints in the non-G7 countries. In other words, incoming foreign investment only eases financing constraints in the less wealthy countries in our sample. Finally, we show that DFI eases financing constraints only for firms without foreign assets, i.e. for domestic firms which cannot be classified as multinationals. 139 Each restriction is a dummy variable. E2 -restrictions for payments for capital transactions; E1 restrictions for payments for current transactions; F1 Import surcharges; F2 Advance import depostis; G-Export proceeds (repatriation and/or surrender requirements) Note:*** denotes significant at the 1% level, ** at the 5% level, * at the 10% level and a at the 15% level Robust standard errors are in parentheses. Note:*** is significant at 1% level, 1 is significat at 2%, ** is significant at 5% and * 10% Robust standard errors are in parentheses. 
Rank
Ranking based on size of PPENT (first, ranked by year, then averaged over the years), largest firm in each country has rank equal to one (described in section 5.1).
Weight
Weight is a country-level variable equal to one over the number of valid observations per country (described in section 5.1).
Country-Level variables FDI
Foreign Direct Investment in the recepient country (IMF Balance of Payments Statistics) scaled by the aggregate gross domestic investment (IFS) FD Financial Development = equals to the sum of (standardized indices): ratio of liquid liabilities to GDP, ratio of domestic credit to private sector to GDP, market capitalization to GDP, total value traded to GDP, and turnover (total value traded to market capitalization). All indices are from Demirguc-Kunt and Levine (1996) .
GNP PC
Log of GNP per capita in US dollars in 1994, World Development Report 1996.
M2
Stock of liquid liabilities of the financial system scaled by GDP (IFS).
Domestic credit
Ratio of credit allocated to the private sector by depositary institutions, scaled by GDP (IFS) grGDP Annual real growth rate of GDP (IFS) E1
Restrictions on Payments on Current Transactions (IMF) E2
Restrictions on Payments on Capital Transactions (IMF) F1 Import Surcharges F2
Advance Import Deposits GS Repatriation and Surrender Requirements for Export 0.00 0.00 0.00 0.00 0.00 0.00 US 0.00 0.00 0.00 0.00 0.00 0.00 Venezuela 0.30 0.80 0.40 0.10 1.00 2.44 Note these are means by country over all years in the sample, basically it is a proportion of years that the control was in effect. Star denotes significance at the ten percent level. The first number reported is the correlation coefficient, the second is the p-value and the third is the number of observations.
